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[76] Inventor; Stephen J, Friedman, 7220 Do¢k5ide A viscous material dispenser (10) for the controlled 
La_, Columbia, Md, 21045 application of a viscous dental material from a capsule 

(40) through an applicator tip (50) with nozzle (55). 
[21] Appl' No‘: 101,283 Capsule (40) is inserted within syringe barrel (30) and 
[22] Filed; gem 25, 1937 retained in place by capsule locking means (20). Syringe 

barrel (30) includes a slot (32) through which retaining 
[51] Int. Cl.‘ .............................................. .. A61C 5/ 04 Spring (24) passes for Contact with an end of capsule 
[52] Cl. ................................. .. 433/90; 222/386 (40). Retention Spring (24) follows the helical contour 

Fleld of Search ................... .. of Slot through it passes’ as Capsule locking 

[56] References Cited means (20) is rotated. Clockwise rotation forces capsule 
(40) toward applicator tip (50) and thus securing cap 

U's' PATENT DOCUMENTS sule (40) in place. Capsule (40) includes plunger (42) 
2,648,906 8/1953 Holmes ............................... .. 433/90 which is lockingly coupled to applicator (44) by barb 
2,837,824 6/1958 Moller 433/90 (48). This arrangement permits plunger (42) to alter 

gewman nately apply pressure and suction to the viscous mate 
, , ragan .... .. .. r . 

4,295,828 10/1981 Rudler ................................. .. 433/90 “31 Such that a controlled volume can be aspirated 

Primary Examiner-John J. Wilson 
Attorney, Agent, or Firm——-Morton J. Rosenberg 

through nozzle (55). 

18 Claims, 2 Drawing Sheets 

Illm‘ 

24 2o 3 

{42-1 50 55 
" i 

32 21' 



j 4,813,871 Sheet 1 of 2 Mar. 21, 1989 US. Patent 



US. Patent Mar. 21, 1989 Sheet 2 of2 4,813,871 

46 

j 4:4 45 48 ll. I 

42‘ 43 47 30 {4' FIG 5 

40 "== 

38 

é 34 '"W‘ n 

W FIG. 6 
3o 36 50 
P / 

E§ \- \g ‘\ 
( 
32 I 55 



4,813,871 
_ 1 

DENTAL VISCOUS MATERIAL DISPENSER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention pertains to a dispensing system used in 

the dental art for the controlled application of a viscous 
material. In particular, this invention relates to dispens 
ing systems having a capsule loaded with a viscous 
material to be aspirated. More in particular, this inven 
tion pertains to a dispensing system wherein the capsule 
loaded with viscous material to be aspirated is locked in 
position within the dispenser such that pressure or suc 
tion may be applied to the capsule and thereby to the 
viscous material. Still further, this invention directs 
itself to a viscous material dispenser having a syringe 
barrel on which a capsule locking means is slidingly 
coupled. Still further, the syringe barrel of the viscous 
material dispenser includes a slot having a helical con 
tour through which a retention spring engages the end 
of the capsule and secures its position subsequent to 
rotation of the capsule locking means. Additionally, this 
invention directs itself to a capsule locking means hav 
ing a collar slidingly coupled to the syringe barrel of the 
viscous material dispenser, through which the retention 
spring passes. 

2. Prior Art 
Dispensing systems for dispensing viscous dental 

materials are well-known in the art. The best prior art 
known to Applicant includes U.S. Pat. Nos. 4,619,613; 
4,492,576; 4,330,280; 4,315,743; 4,198,756; 4,084,320; 
3,828,434; 3,760,503; 3,618,216; 3,436,828; 3,346,147; 
2,903,794; and, 683,075. 
Some prior art dispensing systems such as disclosed in 

U.S. Pat. No. 4,084,320, dispensers for dental amalgum 
are disclosed which include capsules for the mixing of 
the amalgum components, and provide dispensers hav 
ing a plunger to force the material through a nozzle. 
However, such systems do not provide for the conve 
nience of dispensing the material directly from a mixing 
capsule, nor do they provide for a means of locking the 
mixing capsule within the dispenser such that both pres 
sure and suction can be applied to the viscous material 
to control the volume aspirated through the dispenser 
nozzle. 

In other types of prior art dispensing systems, such as 
that disclosed by U.S. Pat. Nos. 3,618,216, or 3,346,147, 
syringe type dental dispensers are disclosed. In these 
systems, a syringe having a tubular barrel is loaded with 
the viscous material and dispensed by application of 
pressure from a plunger. Such systems do not incorpo 
rate the dispensing of the viscous material directly from 
a cartridge or capsule into which the viscous material 
was prepared. Thus, no means is provided for utilizing 
pre-packaged materials which may be mixed within the 
dispensing device and immediately applied. Further, 
such prior art systems which might accommodate the 
insert of a capsule containing the viscous material to be 
dispensed have no means for securing the capsule 
within the dispenser. Without a means for securing the 
capsule within the dispenser, such prior art systems 
would be unable to create the necessary suction to halt 
the flow of the viscous material subsequent to the appli 
cation of pressure to aspirate the material. Thus, such 
prior art systems are unable to provide a controlled 
volume of viscous material at the dispenser outlet. 
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2 
SUMMARY OF THE INVENTION 

A viscous material dispenser which includes a cap 
sule forycontainment of the viscous material. The cap 
sule and the viscous material contained therein are in 
serted into a syringe type dispenser for the controlled 
application of the viscous material. Additionally, there 
is included a locking mechanism mounted on the sy 
ringe type dispenser for securely retaining the capsule 
within the syringe type dispenser when a constant vol 
ume of the viscous material is being aspirated from the 
syringe type dispenser. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation view of the viscous material 
dispenser; 
FIG. 2 is an elevation view of the capsule locking 

mechanism partially cut-away; 
FIG. 3 is a sectional view of the distal end of the 

dispenser taken along the Section Lines 3-3 of FIG. 1; 
FIG. 4 is an elevation view of a portion of the dis 

penser shown in FIG. 1; 
FIG. 5 is an elevation view of the applicator, capsule, 

plunger, and amalgum capsule; 
FIG. 6 is an elevation view of the syringe barrel and 

ram; 
FIG. 7 is an elevation view of the dispenser of FIG. 

1, partially cut-away to show the placement of the cap 
sule; and, 
FIG. 8 is a sectional view of the dispenser and locking 

mechanism taken along the Section Lines 8—8 of FIG. 
7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1-8, there is shown viscous 
material dispenser 10 for the controlled application of 
viscous dental material contained within capsule 40, 
subsequent to insertion within syringe barrel 30. In 
overall concept, the system as herein described may be 
generally applied to a wide variety of viscous materials. 
However, in particular, viscous material dispenser 10 
may be applied to such viscous materials as dental ce 
ment and ?llers, which require accurate placement of a 
controlled volume within a limited time frame. 
As shown in FIG. 1, viscous material dispenser 10 

includes syringe barrel 30 into which capsule 40, con 
taining the viscous material, is inserted. Viscous mate 
rial capsule 40 includes a resilient plunger 42 which ?ts 
tightly within capsule 40 for applying pressure to the 
viscous material responsive to force applied on applica 
tor 44. As will be described in following paragraphs, 
applicator 44 is coupled to resilient plunger 42 such that 
both pressure and suction may be applied alternately to 
the viscous material to control the volume dispensed 
therefrom. 

Important to the inventive concept of viscous mate 
rial dispenser 10 is capsule locking means 20 which 
securely retains capsule 40 within syringe barrel 30 and 
thus permits resilient plunger 42 to be displaced bidirec 
tionally, relative to capsule 40, in response to the axial 
displacement of applicator 44. Capsule locking means 
20, shown in detail in FIG. 2, includes retention spring 
24 which passes through slot 32 in syringe barrel 30 for 
engagement with the end of capsule 40. 
As shown in FIG. 4, slot 32 formed in syringe barrel 

30 is offset such that it forms a helical segment through 
which retention spring 24 passes. As shown, slot 32 may 
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be formed on opposing sides of syringe body 30 to pro 
vide convenient alternate positions of capsule locking 
means 20 relative to syringe barrel 30. 

Referring back to FIG. 1, viscous material dispenser 
10 further includes applicator tip 50 having angled noz 
zle 55 for the accurate placement of the aspirated vis 
cous material. To accurately control the pressure and 
/or suction created by resilient plunger 42, applicator 
44 includes thumb ring 46. Thumb ring 46 allows the 
user to easily pull back applicator 44 following the 
application of pressure, in order to create suction and 
thus prevent the continued ?ow of the viscous material 
from nozzle 55. 

Referring now to FIG. 2, there is shown in detail, 
capsule locking means 20. Capsule locking means 20 
includes collar 22 having a substantially cylindrical wall 
providing a toroidal cross-section. The cylindrical wall 
of collar 22 has an inside diameter 29 which is slightly 
larger than the outside diameter of syringe barrel 30. 
Such permits capsule locking means 20 to be linearly 
displaceable and rotatable about the external surface of 
syringe barrel 30. However, sufficient friction exists 
between collar 22 and syringe barrel 30 to maintain the 
position of capsule locking means 20, subsequent to the 
locking procedure to be described in following para 
graphs. 

Collar 22 of capsule locking means 20 includes a pair 
of holes 23 and 25 through which portions of retention 
spring 24 pass. Retention spring 24 is bent to form an 
engagement portion 26, a shaft portion 28 and a travel 
stop end 27. Engagement end 26 of retention spring 24 
passes through hole 23 for contact with the end of cap 
sule 40, through slot 32 in syringe barrel 30. Hole 23 
passes from the external surface of collar 22 through the 
cylindrical wall into the interior space de?ned by the 
toroidal cross-section of collar 22. 
Hole 25 passes through the cylindrical wall from one 

external surface of collar 22 to another, on an opposing 
side of collar 22 without passing through the interior 
space de?ned by the toroidal cross-section. Thus, holes 
23 and 25 pass through the cylindrical wall of collar 22 
in a direction which is perpendicular to the axis of the 
cylindrical section. 

Shaft portion 28 is a segment of retention spring 24 
which is parallel to engagement portion 26, but dis 
placed from it by a spring segment of a predetermined 
length equal to the distance between holes 23 and 25. 
Shaft portion 28 passes through hole 25, whose diame 
ter has been predetermined to permit shaft portion 28 to 
freely slide vertically as indicated by direction arrow 
60. Retention spring 24 may therefore be moved down 
ward allowing engagement portion 26 to pass through 
hole 23 and slot 32 of syringe barrel 30 to contact the 
end of capsule 40. Engagement portion 26 of retention 
spring 24 is of a predetermined length such that the end 
of capsule 40 can be engaged without interfering with 
the movement of applicator 44 and resilient plunger 42. 
In‘ the alternative, retention spring 24 may be disen 
gaged from capsule 40 and syringe barrel 30 by upward 
displacement of retention spring 24. This is accom 
plished by sliding shaft portion 28 vertically upward 
through hole 25. As a means of limiting the upward 
movement of retention spring 24, retention spring 24 
includes travel stop end 27 which is hook-shaped for 
contact with the external surface of collar 22 when the 
maximum displacement of shaft portion 28 through hole 
25 is reached. This limitation on the displacement of 
retention spring 24 prevents retention spring 24 from 
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4 
being separated from collar 22, and subsequently mis 
placed. 
While not important to the inventive concept, collar 

22 may include a channel 21 formed in the surface of the 
cylindrical wall of collar 22, between holes 23 and 25. 
Channel 21 provides a recess for receipt of the portion 
of retention spring 24 between engagement portion 26 
and shaft portion 28. Collar 22 may also include an 
increased wall thickness 19 in the area of hole 25 to 
provide the necessary mechanical strength for collar 22 
in the area surrounding hole 25. 

Referring now to FIG. 3, there is shown a sectional 
view of the distal end of syringe barrel 30. As shown, 
capsule 40 is concentrically located within syringe bar 
rel 30 adjacent the applicator tip 50. A passage 52 is 
provided from applicator tip 50 through nozzle 55 
through which the viscous material contained within 
capsule 40 may be aspirated or withdrawn by force 
applied to resilient plunger 42 in cooperation with appli 
cator 44. 

Referring now to FIG. 5, there is shown applicator 
44, plunger 42, capsule 40, and amalgum capsule 41. As 
shown, capsule 40 is a longitudinally directed cylindri 
cal tube defining an interior cavity 43. The viscous 
material which is to be applied with dispenser 10 is 
placed within the cavity 43 of capsule 40. The viscous 
material dispensed in the embodiment herein described 
is a glass ionomer adhesive commonly used in the dental 
art. Adhesives of this type are prepared by mixing two 
or more components just prior to their application. The 
components may be mixed externally to form the vis 
cous adhesive compound and then subsequently loaded 
into capsule 40. As a particular advantage of the inven 
tive concept described herein, the required components 
of the desired viscous material may be added to capsule 
40 in combination with amalgum capsule 41, which is a 
standard mixing container utilized in the dental art. 
Thus, the components of the adhesive system are added 
to capsule 40 subsequent to capsule 40 being inserted in 
one portion of amalgum capsule 41. Amalgum capsule 
41 may then be sealed for mixing in a triturator as is 
commonly done for dental filling material. Plunger 42 
may be inserted or sealed in one end of capsule 40 prior 
to insertion into amalgum capsule 41 for titration. Alter 
natively, after mixing, capsule 40 may be removed from 
amalgum capsule 41 and is then sealed at one end by 
plunger 42 which is inserted into cavity 43. Capsule 40 
may then be inserted into syringe barrel 30 as will be 
further described in following paragraphs. Such pro 
vides a convenient method of preparing and dispensing 
fast setting materials, without the need to consume valu 
able time transferring the prepared material from a 
mixing container to the dispenser, a portion at a time. 
Although the addition of the viscous material to cap 

sule 40 has been described in detail for the embodiment 
disclosed, such should not preclude the use of a capsule 
40 containing the individual components of the viscous 
material separated by one or more rupturable mem 
branes and having plunger 42 pre-installed. Such a pre 
packaged system is envisioned by this inventor to pro 
vide a convenient means for preparing a fast setting 
adhesive or ?ller material and subsequently rapidly 
applying the compound from dispenser 10. 

Referring now to FIG. 6, there is shown syringe 
barrel 30 and ram 34. As previously described, capsule 
40 containing the viscous material to be dispensed by 
system 10 and resilient plunger 42, is inserted into the 
syringe barrel 30. Capsule 40 is then positioned to the 
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distal end 36 of syringe barrel 30 by insertion of ram 34 
into syringe barrel 30. Pressure applied to ram 34 at the 
?attened end 38, forces capsule 40 forward such that 
open end 47 of capsule 40, shown in FIG. 5, is adjacent 
applicator tip 50. Applicator tip 50 with nozzle 55 is 
releasably secured to syringe barrel 30 by methods stan 
dard in the art for hypodermic syringe devices. It is to 
be understood that nozzle 55 may include nozzles of 
varying internal through passage diameters dependent 
on the usage. Additionally, nozzle 55 may include a 
tapered opening through passage to permit cutting of 
nozzle 55 to provide a predetermined through passage 
diameter. 

Subsequent to capsule 40 being positioned within 
syringe barrel 30 by ram 34, ram 34 is removed and 
applicator 44 is inserted into syringe barrel 30 to dis 
place resilient plunger 42 and thereby apply pressure to 
the viscous material contained within capsule 40. 

Referring back to FIG. 5, there is shown applicator 
44 having thumb ring 46 at its proximal end. On the 
opposing end, applicator 44 includes barb 48 for cou 
pling applicator 44 to resilient plunger 42. Barb 48 is 
able to penetrate resilient plunger 42 and remain cou 
pled thereto as applicator 44 is withdrawn to create a 
negative pressure within capsule 40 which is transferred 
to applicator tip 50 and nozzle 55, as they are ?uidly 
coupled. The distal end 45 of applicator 44, to which 
barb 48 is attached, is reduced in diameter such that 
distal end 45 is able to pass through capsule 40 as resil 
ient plunger 42 is displaced axially toward end 47 of 
capsule 40. 

Referring now to FIGS. 7 and 8, there is shown the 
method by which capsule 40 is retained within syringe 
barrel 30 by locking means 20. Capsule 40 is shown in 
position subsequent to use of ram 34, as has been previ 
ously described. Ram 34 may be a conventional syringe 
plunger well-known in the art, and not important to the 
inventive concept herein described. Capsule locking 
means 20 with retention spring 24 in the elevated posi 
tion shown in FIG. 2 may be slipped over syringe barrel 
30 and positioned adjacent helical slot 32 formed in 
syringe barrel 30. 
As shown in FIG. 8, retention spring 24 when dis 

placed downwardly positions the engagement portion 
26 through hole 23. Engagement portion 26 of retention 
spring 24 passes through slot 32 and just past the cylin 
drical wall of capsule 40. Thus, this allows engagement 
portion 26 of retention spring 24 to contact the edge of 
capsule 40 without interfering with the movement 
through capsule 40 by distal end 45 of applicator 44. 
With the capsule locking means 20 having contacted 

the edge of capsule 40 with engagement portion 26 of 
retaining spring 24, as shown in FIGS. 7 and 8, capsule 
40 may now be secured in position. By rotation of collar 
22, capsule 40 is forced against distal end 36 of syringe 
barrel 30 providing the ?uid coupling between capsule 
40 and applicator tip 50 and nozzle 55. Thus, by rotating 
capsule locking means 20 clockwise about syringe bar 
rel 30, engagement portion 26 of retention spring 24 
forces capsule 40 toward distal end 36 of syringe barrel 
30 as engagement portion 26 follows the helical path 
provided by slot 32. A sidewall of slot 32 may be ser 
rated to enhance frictional engagement of portion 26 in 
a constrained manner. Thus, there is provided a unique 
method of releasably securing a capsule containing a 
viscous material for controlled aspiration from a syringe 
type dispenser. Capsule locking means 20 provides a 
unique method of securing capsule 40 within syringe 
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6 
barrel 30 such that resilient plunger 42 may be displaced 
bi-directionally within capsule 40 to create both posi 
tive and negative pressures, alternately, for the aspira 
tion of controlled volumes of viscous material. 
Although this invention has been described in con 

nection with speci?c forms and embodiments thereof, it 
will be appreciated that various modi?cations other 
than those discussed above may be resorted to without 
departing from the spirit or scope of the invention. For 
example, equivalent elements may be substituted for 
those speci?cally shown and described, certain features 
maybe used independently of other features, and in 
certain cases, particular locations of elements may be 
reversed or interposed, all without departing from the 
spirit or scope of the invention as de?ned in the ap 
pended claims. 
What is claimed is: 
1. A viscous material dispenser for the controlled 

application of a viscous material, comprising: 
(a) capsule means for containment of said viscous 

material; 
(b) dispensing means for said controlled application 

of said viscous material from said capsule means, 
said capsule means being insertable into said dis 
pensing means; and, 

(c) locking means mounted on said dispensing means 
for securely retaining said capsule means within 
said dispensing means when a controlled volume of 
said viscous material is being aspirated from said 
dispenser means, said locking means being slidably 
displaceable on said dispensing means, said locking 
means extending internal said dispensing means and 
having a toroidal collar including a substantially 
cylindrical wall member and a retention spring 
member slidingly coupled to said toroidal collar. 

2. The viscous material dispenser as recited in claim 1 
where said capsule means includes a hollow cylindrical 
tube having a ?rst and second end. 

3. The viscous material dispenser as recited in claim 2 
where said capsule means further includes a resilient 
plunger member for insert into said ?rst end of said 
hollow cylindrical tube. 

4. The viscous material dispenser as recited in claim 3 
where said capsule means further includes an applicator 
member having a ?rst end adapted for locking engage 
ment with said resilient plunger member and thereby 
exerting force against said viscous material, said appli 
cator member being insertable and slidingly coupled to 
said dispensing means. 

5. The viscous material dispenser as recited in claim 4 
where said dispensing means includes a housing mem 
ber having a longitudinally directed cylindrical wall 
forming a cylindrical cavity for insert of said capsule 
means. 

6. The viscous material dispenser as recited in claim 5 
where said locking means is slidingly mounted on an 
exterior surface of said cylindrical wall of said housing 
member, said locking means passing internal said cavity 
through a slot formed through said cylindrical wall of 
said housing means. 

7. The viscous material dispenser as recited in claim 6 
where said toroidal collar substantially cylindrical wall 
member has a predetermined inside diameter de?ning _ 
an interior opening. 

8. The viscous material dispenser as recited in claim 7 
where said retention spring member has a shaft portion 
and an engagement portion. 
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9. The viscous material dispenser as recited in claim 8 
where said substantially cylindrical wall member of said 
toroidal collar has a ?rst and second hole formed 
therein, said ?rst and second hole being directed 
through said substantially cylindrical wall member of 
said toroidal collar substantially perpendicular to the 
axis of said substantially cylindrical wall member, said 
?rst hole passing from the exterior surface of said wall 
member to said interior opening, said second hole pass 
ing through said exterior surface of said wall member 
on a ?rst side of said collar to said exterior surface on an 
opposing side of said collar without passing through 
said interior opening. 

10. The viscous material dispenser as recited in claim 
9 where said engagement portion of said retention 
spring member reversibly passes through said ?rst hole 
in said toroidal collar and said slot in said housing mem 
ber for contacting said ?rst end of said hollow cylindri 
cal tube subsequent to said hollow cylindrical tube 
being inserted into said housing member. 

11. The viscous material dispenser as recited in claim 
10 where said shaft portion of said retention spring 
member passes through said second hole in said toroidal 
collar to slidingly couple said retention spring to said 
toroidal collar. 

12. The viscous material dispenser as recited in claim 
11 where said slot formed in said housing member has a 
helical contour. 

13. The viscous material dispenser as recited in claim 
12 where said toroidal collar is rotatably displaceable 
subsequent to said engagement portion of said retention 
spring member contactingsaid ?rst end of said hollow 
cylindrical tube for locking said cylindrical tube in 
position against one end of said housing member. 

14. A retention system for securing a cartridge, con 
taining a viscous material within a dispenser, compris 
ing: 

(a) a cylindrical dispenser housing member being 
longitudinally directed and having a ?rst and a 
second end to form a cavity for insert of said car 
tridge through said ?rst end, said dispenser housing 
member having at least one helical slot between 
said ?rst and second ends formed therein, said sec 
ond end of said dispenser housing member being 
substantially closed to prevent said cartridge from 
passing therethrough, said second end of said dis 
penser housing member including an opening of 
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predetermined size for passage of said viscous ma 
terial from said cartridge through said dispenser 
housing member; and, 

(b) locking means slidingly coupled to said dispenser 
housing member for contiguously contacting an 
end of said cartridge through said helical slot 
formed in said dispenser housing subsequent to said 
cartridge being inserted into said dispenser housing 
member, said locking means including a toroidal 
collar having a substantially cylindrical wall mem 
ber, said substantially cylindrical wall member 
having a predetermined internal diameter de?ning 
an interior opening and further including a reten 
tion spring member slidingly coupled to said toroi 
dal collar, said retention spring member having a 
shaft portion and an engagement portion. 

15. The retention spring as recited in claim 14 where 
said substantially cylindrical wall member of said toroi 
dal collar has a ?rst and second hole formed therein, 
said ?rst and second hole being directed through said 
substantially cylindrical wall member of said toroidal 
collar substantially perpendicular to the axis of said 
substantially cylindrical wall member, said ?rst hole 
passing from the exterior surface of said wall member to 
said interior opening, said second hole passing through 
said exterior surface of said wall member on a ?rst side 
of said collar to said exterior surface on an opposing 
side of said collar without passing through said interior 
opening. 

16. The retention system as recited in claim 15 where 
said engagement portion of said retention spring mem 
ber reversibly passes through said ?rst hole in said to 
roidal collar and said helical slot in said dispenser hous 
ing member for contacting said end of said cartridge 
subsequent to said cartridge being inserted into said 
dispenser housing member. 

17. The retention system as recited in claim 16 where 
said shaft portion of said retention spring member passes 
through said second hole in said toroidal collar to slid 
ingly couple said retention spring to said toroidal collar. 

18. The retention system as recited in claim 17 where 
said toroidal collar is rotatably displaceable subsequent 
to said engagement portion of said retention spring 
member contacting said end of said cartridge for lock 
ing said cartridge in position against said second end of 
said dispenser housing member. 

* =ll it * =k 


